OcToBER, 1916.

TaBLE 2.— Vapor pressures at pyrheliomelric stations on days when solar
radiation intensities were measured.

Washington, D. C. Madison, Wis. Lincoln, Nebr. Santa Fe, N. Mex.
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Table 3 shows about the normal amount of radiation
for the month at Washington, a slight excess at Madison,
and a deficienicy of about 6 per cont at Lincoln,

TaBLE 3.—Daily tolals and departures of solar and sty radiation during
October, 1416,

[Gram-calories per synare centimeter of horizontal surface.]
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month.
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If we extrapolate the radiation intensities obtained on
the best days to air mass 1 (zenithal sun) and air mass
zero (upper limit of the atmosphere) by the method illus-
trated in the REview for September, 1915, 43: 441, fig. 1,
and then employ the latter in connection with the vapor

MONTHLY WEATHER REVIEW.

549

pressures given in Table 2 to compute the solar constant
by the Smithsonian “Abridged procedure for determining
approximately the wvalue of the solar constant,” ' the
values in Table 4 result. The values of the solar con-
stant obtained from the measurements made at Madisen,
Lincoln, and Santa Fe, are in good accord. Those ob-
tained from Washiugton observations are too low, as wo
might expect, since during the fall months the iendency
must be for vapor pressure readings near sea level to give
too low a value for the total vapor content of the atmos-
phere.

TasLE 4.—Radiation intensitics for zenitthal sun, reduced o mean solar
distanee of the carth, and approximate ralues of the solar constant.

[Gram-calories per minute per square centimeter of normal surface.]

Radiation in-

tensity. Solar con

Station. Date. — stant.

m=1 | m=0

14145, Gr.cal. |Gr.cal.| Gr.-cal.

Washington, D. oo Qct. LY, p.om. 1.49 1.71 1L
.6, a0 . 1.41 168 1.82
. m. 1.43 1,64 1.83
Madizon, Wis.eo ool m 1.55 1.76 1.88
Lineoln, Nebro oot Cet. 3, 0. m. 147 .72 1.94
Ot 4,0, m. 140 1.6 1.88
Oet. 13, 2. m. L.5% 1.78 1.92
OQct. 17, p. m. 1.53 1.76 1.89
Oet. 25, 2. m. 163 1.83 1.97
Oct. 27, p. m. 1.58 1.83 1.99
Oct. 31, p.m. 1.58 1.82 1.9
Y S ) Rl (R 1.94
Santa Fe, N. Mex.... ...l Oct. 3, 4. m. 1.88
Oct. 17, p. m. 1.85
Oe¢t, 19, . m. 2.00
i ., m. L%
. Dl 1.85
L 1. .89
. m. 1.85
, 2. M. 1.83
Oct. 30, a0 m. 191
Qct. 31, 8. m. 1.86
e O ) PR 1.88

Unusually high radiation intensities were measured at
Lincoln, Nebr., on the morning of Getober 20, following
a fall of abont 4 inches of siow. By voon, howevor,
the atmospherie transmission had diminished, so that the
radiation intensity for air mass 1.5 had not inereased over
that obtained for air mass 2.0,

Skylight polarization measurements made at Wash-
ington on 14 days give a mean of 56 per cent and o maxi-
mum of 61 per cent on the 1uth. TLis lattor, which is 9
per cent less than the October maximum of 1915, is sur-
prisingly low; since on several days., and notably on
October 10, distant mountains could be seen with unusual
cloarness. : :

ADDITIONAL NOTE ON THE HIGH HAZE OF JULY AND
AUGUST, 1916.

By lIerBErT 1. KiMBaLL, Professor of Meteorology.
[Dated: Washington, D, C., Dec. 4, 1916.)

In response to the request in connection with the
note on “*High Haze” in the August, 1916, Review,
44:133-134, tirwe following deseription has been received
froim Mr. Cleve Hallenbeck, assistant observer, Weather
Bureau, Roswell, N. Mex.

' Annals, Astrophysieal Observatory of the Smithsoniun Institution, Washington,
1008, 2: 115,
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THE HIGH HAZE OF AUGUST 2—4,1916, AT ROSWELL, N. MEX.

This haze was first observed during the forenoon of August 2. It
grew denser as the day advanced, and was dense enough in the late
afternoon to entirely obscure the sun 35 minutes before sunset. That
it was a high haze is indicated by the fact that although it obscured
the sun the few cumulus clouds in the sky were distinctly visible.
The outlines of these clouds seemed to be slightly dimmed, but this
may have been due to the hazy background. The haze was the
densest I have ever ohserved, and the only one observed during five
years in the semiarid West.

On the 3d and 4th the haze, while lighter, was still dense enough to
obscure the higher clouds, if there were any. On each of the three days
the sunlight had a noticeable red or orange effect, most noticeable, of
course, on the 2d. Other than a dull red glow, there was no unusual
display of sunrise or sunset colors,

udging by the comments made by callers at the Weather Bureau
office, each of whom had an explanation to offer on this phenomenon,
it seems that haze is extremely rare in this section of the country.

As a possible explanation of this haze Riced! communi-
cates the following:

I wish to state that in July a strong outburst occurred of the Strom-
boli volcano, and that on July 4 there was an extraordinary eruption
of fluid and incandescent lava to a great height, followed by a thick
rain of lapilli and ashes. The emission of enormous columns of
black cloud lasted many days.

Stromboli voleano is on a small island of that name in
latitude 38° 50’ N., longitude 15° 10’ E.

Referring to my previous notes in the Reviews for
July and August, 1916, 44:382, 133-34, it will be seen
that observations in the high Alps at an approximate
latitude of 47° N., and longitude 8° E., show the presence
of high haze about the middle of July.

In the United States, pyrheliometric observations
show its presence- at Washington, D. C., latitude 38°
54’ N., longitude 77° 03’ W, on July 29-30; at Madison,
Wis., latitude 43° 05’ N., longitude 89° 23" W., on July
27-29: and at Lincoln, Nebr., latitude 40° 19’ N., longi-
tude 96° 45" W., on July 29. At Santa Fe, N. Mex,,
during the third decade in July, the skies were too cloudy
for pyrheliometric ohservations.

Furthermore, eye observations show that high haze
prevailed at Roswell, N. Mex., latitude 33° 24’ N., longi-
tude 104° 27’ W., on August 2—4, and there is evidence of
its presence in southern California at hoth Mount Wilson
and Los Angeles, latitude about 34° N., longitude about
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118° W, during the latter part of July, although it did not
reach its maximum intensity until early in August. Its
presence at Mount Wilson is confirmed by spectro-holo-
metrie measurements. It was also ohserved at the Lick
Observatory, Mount Hamilton, Cal., latitude 37° 20’ N,,
longitude 121° 38’ W., during the first week in August,
but no evidence of its presence was noticcable on Mount
Rainier, Wash., latitude 47° N., longitude 122° W, he-
tween July 28 and August 4.

The brilliant twilight colors which accompanied the
onset of this haze in California have continued up to No-
vember 1, although with diminishing intensity. Since
August 1 pyrheliometric observations have given no indi-
cation of the presence of the dust, but at Washington a
surprising decrease in skylight polarization has continued
up to the 1st of December. Iiven on days when distant
mountain ranges have stood vut with unusual clearness
the percentage of skylight polarization has been nearly
10 per cent less than has heen measured on previous years
under apparenily similar atmosplierie eonditions,

In order that voleanie dust might reach southern Cali-
fornia during the latter part of July, or 20 dayvs after the
violent eruption of Stromboli on July 4, an average wind
movement from the east of about 7 meters per second, or
15 miles per hour is necessary: and to reach Washington,
D. €., and Madison, Wis., by July 29, and Rosweﬁ, N.
Mex., by August 2, o velocity of 4 meters per second, or
9 miles per hour, is necessary. If we suppose the move-
ment to have been from west to cast, velocities of 11.2
meters per second (25 mis. / hr.) must have been main-
tained. Our knowledge of upper air cwrents gained
from recent halloon observations? assures us that such
velocities are possible; but if the movement of the smoke
cloud was by the shorter route, or from east to west, the
voleanic explosion must have been of sutticient violence
to project. t.]he dust to a height of at least 16 kilometers.

It i3 hoped that Professor Riced has measurements
which he will publish, showing the height of the smoke
cloud at the time of the eruption;since if we attribute
the high haze of 1916 to the eruption of Strombuoli vol-
cano on July 4, such measurements will give the obser-
vations here summarized considerable value in studies of
atmospherie circulation.

1 Riced, A. Optleal deterioration of the atmosphere and volcanic eruptions,
Nature (London), Nov. 9, 1916, 98:190.

2 Blair, W k., I'reeair data hy means of sounding halloons, Fort Omaha, Nebr..
July, 1914, MoNTHLY WEATHER REVIEW. May, 1916, 44:247-264.



